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PROBLEM TO BE SOLVED: To realize a method for applying a low quality 
signal after high compression at low costs by partially decompressing 
compressed data until a conversion coefficient is recovered, and then 
re-quantizing it with a different conversion coefficient. 

SOLUTION: Base band compressed video data from a QPSK receiver are 
inputted to a variable length decoder 102 of a re-quantization processor. Then, a 



decoded variable length code word from the decoder 102 is inverse quantized by 
an inverse quantization processor 104, and a conversion coefficient is recovered 
before quantized with first resolution. Then, the recovered coefficient is 
re-quantized with resolution different from the first resolution by a quantizer 106. 
The re-quantized coefficient is inputted to a variable length coder 108, and 
outputted through a selector 94 for modulation by a modulator and for 
distribution by using a cable. Thus, a head end requires only the re-quantization 
processor for re-quantizing received information without completely 
decompressing it, thus eliminating a complicated device. 
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CLAIMS 
[Claim(s)] 

[Claim 1] By the 1st compression processing processing including the 
conversion phase for giving this transform coefficient in front of the quantization 
phase for quantizing a transform coefficient in the 1st resolution The phase 
which decompresses said already compressed digital information partially in 
order to be an approach for repressing the already compressed digital 
information and to recover a transform coefficient in the condition before 



quantizing in said 1st resolution, the phase which uses the transform coefficient 
re-quantized so that said digital information might be given on different 
compression level from the phase which re-quantizes the recovered transform 
coefficient in different multiplier resolution from said 1st resolution, and the thing 
given by said 1st compression processing processing — since — the approach of 
changing. 

[Claim 2] It is the approach of being an approach according to claim 1 and said 
digital information consisting of video information, using migration presumption, 
in order that said 1st compression processing processing may carry out the 
precompression of said video information in advance of said conversion and a 
quantization phase, and holding, without said phase which decompresses the 
already compressed digital video information partially decompressing the 
information by which the precompression was carried out. 
[Claim 3] It is an approach according to claim 1 or 2, said 1st compression 
processing processing carries out variable length coding of the quantization 
transform coefficient in said 1st resolution, and said phase which decompresses 
the already compressed digital information partially carries out the 
variable-length decryption of the multiplier encoded and quantized. In the 
condition before quantization a transform coefficient Said phase which uses a 
re-quantization transform coefficient in order reverse-quantize the result in order 



to recover, and to give said digital information on different compression level is 
the approach of carrying out variable length coding of the re-quantization 
transform coefficient. 

[Claim 4] Are an approach given in either of claims 1-3, and said 1st 
compression processing processing the multiplier which said phase which 
decompresses partially the digital information which carried out variable length 
coding of the quantization transform coefficient in said 1st resolution, and was 
already compressed was encoded, and was quantized Said phase which uses a 
re-quantization transform coefficient in order reverse-quantize the result in order 
to carry out a variable-length decryption and to recover a transform coefficient in 
the condition before quantization, and to give said digital information on different 
compression level is the approach of carrying out variable length coding of the 
re-quantization transform coefficient. 

[Claim 5] An approach including the phase of adjusting the multiplier resolution 
which was an approach according to claim 1 to 4, and was brought about by said 
re-quantization phase in order to give required compression level to an 
application further. 

[Claim 6] It is an approach according to claim 5, said multiplier resolution 
answers a demand [ real time / application / said ], and it is the approach of a 
place which can be adjusted dynamically. 



[Claim 7] It is the approach of consisting of hitting by the approach according to 
claim 5 or 6, and synchronizing the compression digital information stream of 
two or more fixed rates by compressing at least one digital information stream 
further, in order that said application may decrease an effective data rate. 
[Claim 8] It is the approach of consisting of being an approach according to claim 
5 or 6, and adjusting the data rate of the digital information data stream given in 
the statistical multiplex format in order that said application might maintain said 
stream in effective bandwidth. 

[Claim 9] It is the approach of consisting of being an approach according to claim 
5 or 6, and adjusting the amount of data given into the digital information stream 
so that said application could memorize digital information to an effective 
storage tooth space. 

[Claim 10] It is the approach of being an approach according to claim 1 to 9, and 
being still the 1st compression processing level to which it was processed so 
that only the selection part of digital information [ finishing / compression ] might 
bring about said different compression level, and the other remaining parts were 
given by said 1st compression processing processing. 

[Claim 11] It is the approach that are an approach according to claim 10, said 
digital information consists of video information, and said selection part is limited 
to the information which is not used for prediction of precedence or a 



consecutiveness video frame by re-quantizing in low resolution rather than a 
recovery transform coefficient is given to said re-quantization phase by said 1st 
compression processing processing. 

[Claim 12] By the 1st compression processing processing which quantizes this 
transform coefficient in order to give a transform coefficient and to bring about 
the 1st resolution after that The reverse quantizer for recovering said transform 
coefficient from the quantization multiplier which is equipment for compressing a 
receiving digital signal [ finishing / compression / already ] on new compression 
level, and was given by said receiving digital signal, the quantizer connected so 
that it might receive without decompressing a recovery transform coefficient 
further in order to re-quantize in said 1st resolution and the 2nd different 
resolution - since - the equipment which changes. 

[Claim 13] the means for said quantized multiplier being equipment according to 
claim 12 in which variable length coding is carried out by said 1st compression 
processing processing, and carrying out the variable-length decryption of the 
quantization multiplier before said reverse quantizer, and the means for carrying 
out variable length coding of the transform coefficient re-quantized from said 
quantizer since -- the equipment which changes. 

[Claim 14] the means for choosing an input-signal part, in order to process so 
that it may maintain with the compression level which is equipment according to 



claim 12 or 13, is compression level new about a selection part, and is further 
given by the 1st compression processing processing about other input-signal 
parts with said reverse quantizer and quantizer - since -- the equipment which 
changes. 

[Claim 15] It is equipment which it is equipment according to claim 15, and said 
digital information consists of video information, and is limited to the information 
which is not used for said selection part predicting precedence or a 
consecutiveness video frame. 

[Claim 16] The satellite down link for being cable television distribution 
equipment, giving a transform coefficient, and receiving after that the 1st digital 
signal compressed by the 1st compression processing processing which 
quantizes this transform coefficient so that the 1st resolution may be brought 
about, The reverse quantizer for recovering said transform coefficient from the 
quantization multiplier given by said receiving digital signal, The quantizer 
connected so that it might receive without decompressing a recovery transform 
coefficient further in order to re-quantize in said 1st resolution and the 2nd 
different resolution, the means for rationing the 2nd digital signal formed from 
said re-quantized transform coefficient instead of supplying two or more 
subscribers said 1st digital signal - since - the equipment which changes. 
[Claim 17] Said 2nd resolution is equipment of a place lower than said 1st 



resolution so that it may be equipment according to claim 16 and the bandwidth 
of said 2nd digital signal may become smaller than the bandwidth of said 1st 
digital signal. 

[Claim 18] the means for said quantization multiplier being equipment according 
to claim 16 or 17 in which variable length coding is carried out by said 1st 
compression processing processing, and carrying out the variable-length 
decryption of the multiplier quantized in front of said reverse quantizer, and the 
means for carrying out variable length coding of the quantization transform 
coefficient from said quantizer since the equipment which changes. 
[Claim 19] It is equipment which is equipment given in claims 16-18, and 
consists of the means for choosing the part of the 1st digital signal of reception in 
order to process so that it may still be the compression level which is said new 
compression level about a selection part, and was given by said 1st 
compression processing processing about the other part of an input signal with 
said reverse quantizer and said quantizer further. 

[Claim 20] It is equipment which it is equipment according to claim 19, and said 
digital information consists of video information, and is limited to the information 
which is not used for said selection part predicting precedence or a 
consecutiveness video frame. 



* NOTICES * 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach and equipment 
which ration a compression cable television signal etc. in an effective band 
especially about the communication link of the compressed digital signal. 
[0002] 

[Description of the Prior Art] The subscriber is connected to the transmitting 
stream which transmits the addition data made to generate by the television 
program, the radio program, and the head end in the cable television network. In 
order to generate a transmitting stream, a head end receives the signal from 
various data sources containing the premium channel which led for example, the 
broadcast station, the data source, and the satellite. This signal is combined by 
the head end, in order to retransmit a message to a subscriber using a CATV 
network. 

[0003] According to digital transmission of a TV signal, very a lot of video than 
analog technology and audio service can be rationed, the broadcast especially 



whose digital transmission used the cable television network, or a satellite -- a 
cable television subscriber - and/or, it is effective to the broadcast signal 
transmitted to a direct home use satellite TV receiver. As a digital compact disk 
takes most on an analog record and replaced it, replacing a digital television 
transmitter and a receiver for a current analog device is expected. 
[0004] A substantial quantity of digital data is transmitted in all digital television 
equipments. Especially, this is remarkable in a high definition television (HDTV). 
Typically, in digital television equipment, a subscriber receives a digital data 
stream through the receiver/descrambler which gives a subscriber video, an 
audio, and data. In order to use an effective radio frequency most effectively, it is 
advantageous to minimum-ize the amount of the data which should be 
transmitted. 

[0005] The video part of a TV signal consists of a series of video images 
(typically frame), and they become together and give an animation. Each Rhine 
of a video frame is formed in digital television equipment by a series of digital 
data bits called a pixel. In order to form each video frame of a TV signal, a lot of 
data are required. For example, in NTSC (National Television System 
Committee) resolution, 7.4-megabit data are required to give one video frame. 
To three primary colors each, this is 8 bits in reinforcement and assumes the 
case where 640 pixels is used for every 480 Rhine. A high definition television 



needs substantial more many data for giving each video frame. Especially in 
HDTV, in order to treat this data of a lot of, data must be compressed. 
[0006] The video compression technology which can be transmitted is common 
knowledge effectively about a digital video signal through the conventional 
communication channel. U.S. Pat. No. 5,057,916 according to Krause and 
others as an example; there is No. 5,068,724; 5,091,782; 5,093,720 etc. The 
compression algorithm using the correlation in the pixel which adjoins in order to 
pull out the more effective expression of the most important information within a 
video signal is used for these techniques. But a powerful compression 
equipment also uses the similarity in a contiguity frame so that it may miniaturize 
not only a space correlation but data further. 

[0007] Migration compensation is one of the most effective tools for reducing the 
amount of the time redundancy in a continuation video frame. The most effective 
approach of introducing migration compensation to the application to video 
compression is by differential encoding. In this case, the difference during two 
continuation images (for example, frame) is attributed to simple migration. An 
encoder estimates and quantifies these migration by observing two frames and 
sending a result to a decoder. A decoder is the approach used for predicting the 
2nd-frame strange appearance effectively, and it uses received data so that it 
may change the 1st known frame. An encoder reproduces the same prediction 



frame as a decoder, and actually transmits only a difference with a frame with a 
prediction frame after that. Thus, amount of information required to express the 
sequence of an image is remarkable in frame change to which it is reduced very 
much and especially a migration estimated model actually happens a frame at 
the time of **********. This technique reduces the amount of data required to be 
transmitted when a simple coding algorithm is impressed to a prediction error 
signal very much as a result. 

[0008] Furthermore, in order to compress digital data, conversion coding of the 
prediction error signal is carried out. In conversion coding, invertibie 
transformation of the video signal is carried out, and quantization and variable 
length coding are performed after that. The purpose of conversion is changing a 
statistics dependency image element into a statistics independent multiplier. In 
fact, the Fourier transform, one, for example, cosine conversion, of the 
high-speed conversion in which the division in unitary transformation is possible, 
or HADAMADO conversion is used. The conversion usually used is a discrete 
cosine transform (DCT). DCT is used in MPEG and DigiCipher digital television 
specification. 
[0009] 

[Problem(s) to be Solved by the Invention] In a current CATV distribution 
network, it is transmitted to continent distribution using a satellite, and a TV 



signal is broadcast again using a cable from another ground base site after that, 
or is broadcast again by the ground broadcast for local distribution. In the case of 
a satellite link, cost becomes high comparatively for every addressee instead of 
a very high-definition image being obtained. This is effective to the user who 
searC hes for high quality. On the other hand, generally to the local distribution 
link to a home, cost has priority over a signal quality. In order to reduce 
distribution cost, image quality deteriorates by the ghost, interference, cross 
modulation, etc. It is supplied through a shift means like an optical fiber link so 
that the signal by which the down link was carried out may maintain a demand in 
high quality to the site of a fraction like the local broadcast pin center,large to a 
CATV head end of which the signal of high quality is required more. 
[0010] The transmitting quality exceeding a certain threshold hardly affects 
image quality to distribution of a digital video signal. As described above, the 
compression algorithm of the DCT base is usually used for coding of a digital 
video signal. Too much compression affects the image quality of a video image. 
Therefore, the highest quality link uses effectively compression without very low 
loss or almost loss with a high data relative velocity, and, as a result, cost 
becomes high. The link of low cost is given by using big compression of loss, 
and produces a lower data rate. A data rate, distribution cost, and image quality 
deteriorate as the loss produced from high compression increases. 



[001 1] It is advantageous to give a high quality signal by compression of low loss 
comparatively to the first satellite link, and to give a low quality signal by 
high-compressing more to be supplied by low cost to local distribution. 
Furthermore, in the re-distribution site which receives a high quality satellite 
signal and re-rations them locally on high compression level more, it is 
advantageous to give an approach for which only the critical mass of the 
component related to compression is needed. 

[0012] The above and other advantages of this invention are attained by 
repressing a signal on high compression level, in order to decompress a part of 
receiving satellite signal and to supply with a low data rate. 
[0013] 

[Means for Solving the Problem] According to this invention, the approach of 
compressing further the digital information already compressed by the 1st 
compression processing is given. This transform coefficient is quantized by the 
1st resolution in the continuing quantization phase including a conversion phase 
for the 1st compression to give a transform coefficient. In the approach by this 
invention, the already compressed digital information is partially decompressed 
in order to recover a transform coefficient before quantizing in the 1st resolution. 
The recovered this multiplier is re-quantized by multiplier resolution [ after that ] 
lower than the 1st resolution. The re-quantized transform coefficient is used in 



order to give digital information on compression level higher than what was given 
by the 1st compression processing. 

[0014] In the illustrated example, digital information consists of video information, 
and the 1st compression processing uses migration presumption, in order to 
carry out the precompression of this video information in advance of conversion 
and a quantization phase. The phase of repressing the already compressed 
digital video information partially is held without decompressing the information 
by which the precompression was carried out. 

[0015] The 1st compression processing carries out variable length coding of the 
quantized transform coefficient in the 1st resolution. In this case, the phase 
which decompresses the already compressed digital information partially is 
reverse-quantized in order to carry out the variable-length decryption of the 
multiplier encoded and quantized and to recover the transform coefficient before 
quantization. The phase which uses the re-quantized transform coefficient in 
order to give digital information on higher compression level carries out variable 
length coding of the re-quantized transform coefficient. 

[0016] The approach of this invention consists of the phase of adjusting the 
multiplier resolution given by the re-quantization phase, in order to give 
compression level still more nearly required for an application. In the further 
amelioration, multiplier resolution can answer a demand [ real time / application ], 



and can be adjusted dynamically. For example, an application consists of the 
phase which synchronizes the compression digital information stream of two or 
more fixed rates by compressing further by at least one stream, in order to 
reduce effective data rates. Alternatively, an application consists of the phase of 
adjusting the data rate of the digital information data stream given in a statistical 
multiplex format so that it may maintain a stream in effective bandwidth. 
[0017] Furthermore, an application consists of the phase of adjusting the amount 
of data given into the digital information stream so that information can be 
memorized in an effective storage space. For example, real-time repressing is 
finished to the data saved at magnetic media like the hard disk drive of a 
computer. 

[0018] Moreover, the approach by this invention expects selection of the part 
concerned beforehand, in order to process on high compression level only into 
the limited part of the already compressed digital information. Other parts of the 
already compressed digital information remain with the compression level given 
by the 1st compression processing. Repressing of only the selection part of the 
already compressed digital information part is effective in the place limited to the 
information for which digital information consists of video information, and the 
selection part concerned is not used for prediction of precedence or a 
consecutiveness video frame. The frame (B frames) which followed, for example, 



was interpolated in both directions in MPEG or a DigiCipher compression digital 
video stream is repressed on high compression level, and, on the other hand, an 
anchor frame (I frames and P frames) remains with the low compression level 
given by the 1st compression processing. 

[0019] The equipment for repressing the receiving digital signal already 
compressed by the 1st compression processing on new compression level by 
this invention is given. The 1st compression processing quantizes a transform 
coefficient so that it may give a transform coefficient and may give a quantization 
multiplier in the 1st resolution after that. This equipment contains the reverse 
quantizer for recovering a transform coefficient from the quantization multiplier 
given by the digital signal by reception. A quantizer is connected in order to 
re-quantize in the 1st resolution and the 2nd different resolution, without 
decompressing, and to receive the recovered transform coefficient. 
[0020] Variable length coding of the quantization multiplier is carried out by the 
1st compression processing, and equipment includes a means in that case in 
front of the reverse quantizer for carrying out the variable-length decryption of 
the quantization multiplier. In such an example, this means is given in order to 
carry out variable length coding of the re-quantization transform coefficient from 
a quantizer. 

[0021] Furthermore, equipment consists of a selection means for choosing the 



selection part for processing with a reverse quantizer and a quantizer from an 
input signal so that it may give new compression level. Other parts of an input 
signal remain with the compression level given by the 1st compression 
processing. For example, the selection part is limited to the information which is 
not used for prediction of precedence or a consecutiveness video frame in the 
place where digital information consists of video information. 
[0022] Cable television distribution equipment is given in the place which 
receives the 1st digital signal with which the satellite down link was compressed 
by the 1st compression processing. The 1st compression processing recovers a 
transform coefficient from the quantization multiplier given by the 1st receiving 
digital signal. A quantizer is connected in order to re-quantize in the 1st 
resolution and the 2nd different resolution, without decompressing further, and to 
receive the recovered transform coefficient. Instead of rationing the 1st digital 
signal, the means for supplying two or more subscribers the 2nd digital signal 
formed from the re-quantized transform coefficient is given. 
[0023] In the cable distribution equipment of this invention, the 2nd resolution is 
lower than the 1st resolution so that the band of the 2nd digital signal may 
become narrower than the band of the 1st digital signal. 
[0024] 

[Embodiment of the Invention] This invention decompresses the compressed 



digital information stream partially, and gives the approach and equipment for 
repressing on compression level which is different so that the demand of desired 
application may be filled after that. 

[0025] Drawing 1 shows the conventional equipment with which a trade-off of 
data rate pair quality is made in the satellite up link for perfect signal distribution 
equipments. Especially drawing 1 shows the digital television signal distribution 
equipment with which a signal is rationed by both a satellite and the cable 
network. The video pixel data which communicate to a television receiver are 
inputted into the encoder 12 in a satellite up link through a terminal 10. Video 
pixel data are compressed by the encoder 12 on the 1st compression processing 
level by the well-known approach. After that, it becomes irregular with the 
conventional quadrature-phase Shift-key (QPSK) modulator 14, and the 
compressed digital video data is transmitted to a communication satellite 18 
through a dish 16. A signal is relayed to two or more dishes of various locations 
like dishes 20 and 22 by the satellite. A dish 20 reconfigurates original video 
pixel data for a signal delivery and there using the conventional decoder 26 to a 
home 24. 

[0026] The satellite dish 22 brings a digital video signal to the CATV head end 28 
from a satellite 18. A head end 28 contains the QPSK receiver 30 which changes 
a compression digital video data into baseband, in order to carry out a second 



change tone using the conventional modulator 32 (for example, QAM modulator). 
Then, it connects with the cable television distribution pass 36 through the 
modulating-signal coupler 34. In a subscriber's location, it is used for a coupler 
38 giving service wire to a home 40, and a decoder 42 recovers original video 
pixel data from a compression data stream there. 

[0027] The conventional technique of drawing 1 needs the simple balance 
connection extended to the whole system. It is very quality, and although the first 
satellite link will operate normally if the signal of a high data rate is given, it is 
difficult for the 2nd link (for example, CATV distribution network) further for a 
high data rate required for a high quality signal, and channel cost to ration a 
signal, the advantage of such a high quality signal -- a cable television 
commercial scene most or it is completely valueless. Furthermore, cable 
television distribution pass does not have bandwidth required to support a high 
quality signal. 

[0028] Drawing 2 exchanges the CATV head end of drawing 1 . In the example 
of drawing 2 , compression is given independently of on a satellite link and a 
cable distribution link. This decompresses completely the information received 
through the satellite link in the head end, and in order to use cable distribution 
pass for which all trade-ofves are still more appropriate, it is attained by 
repressing completely. Especially the baseband compression video data 



recovered by the QPSK receiver 30 is completely decrypted by the decoder 50, 
in order to recover the video pixel data input in the terminal 10 of a satellite up 
link. Then, video pixel data are all the compression level for which it asks 
although a new compression video data is given to the modulation by the 
modulator 32, and recoding is carried out with an encoder 52. Distribution of a 
modulating signal is the same as that of that drawing 1 was explained to be. 
[0029] Drawing 4 shows the block diagram of a decoder 50. The baseband 
compression video data from the QPSK receiver 30 is inputted into the 
variable-length decoder 72 through a terminal 70. Such a decoder is a 
well-known thing. For example, although compressed data is transmitted 
through a satellite link in the form of a well-known Huffman-coding word, the 
variable-length decoder 72 consists of the conventional Huffman decoder in that 
case. The symbolic language decrypted from the variable-length decoder 72 is 
conversely scanned by the reverse scanning circuit 74, and returns them in 
sequence after quantization with an encoder 12. Rearrangement of a 
quantization transform coefficient is effective in run length coding, and 
compression is improved by it as everyone knows. 

[0030] The reverse quantizer 76 carries out work contrary to the quantization 
given to the encoder 12. The quantization phase in an encoder gives a certain 
amount of compression to the transform coefficient generated with the encoder 



so that it may express video pixel data. The reverse function of the conversion 
function in an encoder is given by the inverse transformation processor 78 after 
reverse quantization. The generated transform coefficient (for example, DCT 
multiplier) is inputted into the migration compensator 80 in order to reconfigurate 
a continuation video frame from the received prediction error signal. In order 
reconfigurate a continuation video frame and to use the migration compensator 
80, a precedence frame needs to be saved in the frame preservation memory 82 
by the conventional approach. A video frame is outputted from a decoder 50 in 
the form of the reconfigurated video pixel data. 

[0031] The approach of the example shown in drawing 2 optimizes a trade-off of 
quality and a data rate to both a satellite and CATV at the sacrifice of the more 
complicated and expensive instrument in a retransmission-of-message site 
(head end). Especially the cost of a digital video compression processor is high, 
and also needs the maintenance of a decoder 50 and an encoder 52. 
[0032] According to this invention shown in drawing 3 , compression video-data 
rates for a secondary link like a CATV network may be reduced, without being 
accompanied by waste and complexity of perfect reduced pressure of the video 
signal received through the satellite, and repressing. Especially the example of 
drawing 3 does not need the migration compensator 80 and a complicated and 
expensive instrument like the frame preservation memory 82 of a decoder 50 for 



a CATV head end. Instead, it is only that the new head end of drawing 3 needs 
the re-quantization processor 60 which re-quantizes receipt information, without 
decompressing completely. 

[0033] A comparatively simple quantization processor exists in the location 
which a trade-off of an image quality pair data rate generates. This exists only in 
the place where image quality is spoiled in MPEG or DigiCipher compression. A 
compressed data rate may be adjusted simply and at a low price by detecting 
the compression video-data stream from a decryption process to a reverse 
quantization stage, and re-quantizing it in different multiplier resolution. 
[0034] As shown in drawing 3 , the baseband compression video data given by 
the QPSK receiver 30 is inputted into the re-quantization processor 60. This 
re-quantization processor is further shown in a detail at drawing 5 . A baseband 
compression video data is inputted into the selector 94 which outputs either the 
baseband data of the original form from pass 98, or the data from the 
re-quantization pass 100 through a terminal 90. For example, when encoding by 
received data I and P and B frames, re-quantization is performed alternatively 
[ the finite individual preceded with B frames and all I frames each ] P frames. 
This number forces the propagation chain of a prediction error depending on 
expansion of rate reduction. Re-quantization is given, while it replaces and rate 
reduction is restricted without the emission between the preservation anchor 



frames of the last decoder, and those prediction by the encoder to B frames. 
[0035] A selector 94 answers the signal received from the microprocessor 92 
through pass 96 so that it may choose either a re-quantization signal or original 
compressed data as an output. The data contained in the header of each frame 
which directs whether a microprocessor 92 is P frames which does not precede 
with I frames whether they are P frames which precedes with I frames whether 
there are B frames and whether they are I frames through a terminal 90 are 
received. It determines whether a microprocessor makes it output through pass 
100 based on this information after re-quantization whether the direct output of 
the baseband compression video data is carried out to a selector through pass 
98 from a terminal 90. 

[0036] In order to attain re-quantization, the variable-length decoder 102 is given. 
Before reverse-quantizing within the reverse quantization processor 104 and 
quantizing in the 1st resolution, the decryption variable-length symbolic 
language from a decoder 102 recovers a transform coefficient, as it existed in 
the encoder 12. Then, a quantizer 106 re-quantizes the recovered transform 
coefficient in the 1st resolution and different (for example, more low) resolution. 
The re-quantized multiplier is inputted into the variable-length coder 108, and is 
outputted through a selector 94 to the distribution using the modulation and 
cable 36 by the modulator 32. 



[0037] The re-quantization processor 60 of drawing 5 is understood that the 
migration compensator 80, the frame preservation memory 82, the inverse 
transformation processor 78, and the reverse scan converter 74 are 
unnecessary at a re-quantization processor as compared with the decoder of 
drawing 4 . The similar component of the encoder 52 required for the example of 
drawing 2 is also deleted from the example of drawing 3 . The receiving 
sequence of the quantized multiplier is the same as the sequence that they are 
outputted, and since it is not necessary to rearrange a multiplier in order to use it 
with a migration compensator, the reverse scan stage is unnecessary within the 
re-quantization processor 60. 

[0038] Although the re-quantization data for using the example shown in drawing 
3 with cable television distribution pass are given, this invention is applicable to 
other various fields. For example, when synchronizing the fixed rate by which the 
mismatch of the signal with which it differs in multiplex came out very only, and 
was multiplexed in the hourly base of a certain place, this invention is used for 
adjusting delicately the data rate of a different signal by re-quantizing in order to 
obtain a proper synchronization. 

[0039] Moreover, re-quantization is used with the compression digital video 
program received in the statistical-multiplexing format, in order to decrease the 
data rate of the program given among the time amount, when a data rate 



exceeds retransmission of message of a fixed rate or a variable speed, 
furthermore, the thing for which the quantization level on which each video 
component was changed is controlled so that re-quantization may minimize the 
coding loss added while filling the effective multiplex rate - the object for 
retransmission of message -- a group -- it is used in order to multiplex a program 
statistically. 

[0040] Moreover, this invention is applied also to static frame compression like 
JPEG compression. In the application to the static frame for which migration 
compensation is not used generally, the re-quantization according to this 
invention is used in order to decrease a data rate or a compression frame, 
without needing a reverse scan, IDCT, DCT, a block scan processing stage, etc. 
[0041] Moreover, this invention is applicable also to preservation application 
which memorizes a compression video data to a magnetic medium. In this case, 
re-quantization decreases data quality rather than a data rate. 
[0042] This invention gives the approach and equipment for compressing further 
the digital information already compressed by the 1st compression processing. 
Data [ finishing / compression ] are [ only decompressing partially till the place 
where a transform coefficient is recovered, and ]. The transform coefficient 
recovered after that is re-quantized in different multiplier resolution from having 
been gjven by the 1st compression processing. A re-quantization transform 



coefficient gives digital information on different compression level from what was 
given by the 1st compression processing. 

[0043] Although the example of specification [ invention ] has been explained, 
this contractor is just going to get to know that various corrections and 
modification are possible, without separating from the thought and the mode of 
invention which were indicated by the claim. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] The digital television signal received by the CATV head end through 
the satellite is the block diagram of the conventional technique rationed on the 
compression level used for a satellite link. 

fDrawing 2] In order to be decrypted so that an input signal may recover original 
video pixel data completely, and to supply through a CATV network after that, it 
is the block diagram of the CATV head end replaced with the head end shown in 
drawing 1 by which recoding is carried out. 

[Drawing 3] It is the block diagram of the CATV head end by this invention 
re-quantized in order to give the signal for supplying on the compression level 



from which only a reception compression video data is partially decompressed, 
and differs after that. 

[Drawing 4] It is the block diagram of a decoder shown in drawing 2 . 

[Drawing 5] It is the block diagram of a re-quantization processor shown in 

drawing 3 . 

[Description of Notations] 

90 Terminal 

92 Microprocessor 

94 Selector 

96 Pass 

98 Pass 

1 00 Pass 

102 Variable-length Decoder 
104 Reverse Quantizer 
106 Quantizer 

108 Variable-length Encoder 



